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Study on Preparation and in vitro Release Rate of Lisinopril Delayed-onset Sustained-release Tablet
SHI Lei', XU Ying-ying', LIU Xiao-ming’ (1.Taizhou Vocational&Technical College, Zhejiang Taizhou 318000,
China;2.Zhejiang Huahai Pharmaceuticals Co., Ltd., Zhejiang Taizhou 317024, China)

ABSTRACT OBJECTIVE: To prepare Lisinopril delayed-onset sustained-release tablet, and to determine the in vitro release rate.
METHODS: Lisinopril delayed-onset sustained-release tablet was prepared by coating technology using hydroxypropyl methyl cellu-
lose (HPMC) as matrix material, ethyl cellulose as retarding material and polyethylene glycol (PEG) as porous agent. With 6, 10,
16 and 22 h accumulative release rate (Qsn, Quon, Qisn, On) as index, the orthogonal test was used to optimize the type and the
amount of HPMC and the amount of PEG, and the test was used to verify the preparation process. Self-made Lisinopril delayed-on-
set sustained-release tablet, self-made Lisinopril sustained-release tablet core and commercially available Lisinopril tablet were com-
pared about O, in 0.1 mol/L HCI. RESULTS: The optimized technology was HPMC K100M with ratio in tablet core quality of
35% and polyethylene glycol of 40% , that was 600 tablets contained lisinopril 18 g, lactose 54 g, HPMC (K100M) 48 g, PEG
1.6 g, appropriate amount of clcoholic solution of 10% polyvinylpyrrolidone, magnesium stearate 1% , gum acacia 1% , ethyl cel-
lulose 2.4 g. The average value of Qsn, Quon, Qien, Qi of 3 batches of Lisinopril delayed-onset sustained-release tablets were re-
spectively 11.17% , 29.55% , 62.38% , 82.63%. Q. of self-made Lisinopril sustained-release tablet core was more than 80% , and
Quy of it was 95.60% ; Qs of commercially available Lisinopril tablet was more than 80% and Q.. of it was 97.95% ; Qs of
self-made Lisinopril delayed-onset sustained-release tablet was just 13.97% , and Q.. of it was 84.12% . Its release characteristics
conformed to zero-order kinetic model. CONCLUSIONS: Lisinopril delayed-onset sustained-release tablet, which can delay drug re-
lease for 4 h and release slowly for 22 h, is prepared successfully.
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Figl HPLC chromatograms
A. substance control; B. test sample; C. blank excipients; 1. lisinopril
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Tab 1 Factors and levels of orthogonal test

KF L
A B,% C.%
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2 KI5M 35 30
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Tab 2 Results and range analysis of orthogonal test
[EES B

=
W5 T G 0% Quite Q% 0w L

1 1 1 1 5.81 23.94 51.75 7420 5592
2 1 2 2 2764 5087 7750 9030 6571
31 33 2931 5077 741l 89.00  65.19
4 2 1 2 624 1315 3722 5820 97.67
5 2 2 3 2280 4501 7151 8550 53.82
6 2 3 1 2663 4678 6944 8520 5877
73 13 1397 3197 6137 8412 4045
§ 3 2 1 1793 3644 6403 8460 4574
9 3 3 2 3009 5167 7635 8920 6891

[; 6227 64.68 53.48
II; 70.09 55.09 77.43
My 51.70 6429 53.15
Rj 1839 959 24.28
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Tab 3 Analysis result of variance of orthogonal test
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Fig 2 Drug release curves of different preparations in vitro

HIPE 2 AT 0L, T B A R A Qs i RIIKE 809 LA _E, O

- 1820 - China Pharmacy 2015 Vol. 26 No. 13

4 97.95% 5 F il #i v L A 22 B ot i Quon A I8 5 80% LA L,
Quiv A 95.60% 5 [ il 450345 5 R 05 R Y 22 B 19 Qs AN
13.97% , Qun N 84.12% o HRFLH], A Tl FIR BRI G R
Fi BAT B RS IR RO N8 R CR:
2.6 BEHEHLE

Xof 1 g IR R R e SRR O - ] () i A
TG BT R FIAER 4 h B, SO R G i Rl 1 —
4,45 R KA,

R4 BIREFIRBRAZRERNEIMEREETREUS
Tab 4 The fitted equations of drug release curves of Lisino-
pril delayed-onset sustained release tablet
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Optimal Extraction Process of Antioxidant Substances from Cynomorium songaricum by CUPRAC and
Central Composite Design-Response Surface Methodology

LI Hui"*, WANG Xiao-fei*, LIU Ming-pei’, HAN Shan-shan"?, JIAO Hai-sheng(1.College of Pharmacy, Lanzhou
University, Lanzhou 730030, China;2.Lanzhou University Second Hospital, Lanzhou 730030, China)

ABSTRACT OBIJECTIVE: To optimize the extraction process of antioxidant substances from Cynomorium songaricum. METH-
ODS: With the independent variables of liquid-material ratio, the volume fraction of ethanol and extraction time, the dependent
variable of antioxidant activity was determined by Cupric reducing antioxidant power (CUPRAC). Central composite design-re-
sponse surface methodology was conducted to predict the optimal extraction process. RESULTS: The predicted extraction process
of C. songaricum was as follows as the liquid-material ratio of 13:1, the volume fraction of ethanol of 50% and extraction time of
1.5 h. It was verified that the amount of antioxidant activity of gallic acid from C. songaricum was 51.00 mg/g, which had small de-
viation when compared with the prediction value of 49.68 mg/g. CONCLUSIONS: The combination application of CUPRAC and
central composite design-response surface methodology can effectively optimize the extraction process of antioxidant substances
from C. songaricum and the optimized extraction process is applicable for the extraction of antioxidant substances from C. songari-
cum.

KEYWORDS Cynomorium songaricum; Central composite design-response surface methodology; Cupric reducing antioxidant
power method; Antioxidant activity; Extraction process; Optimization
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